Immunoprotective mechanisms in swine within the "grey zone" in antibody response after immunization with foot-and-mouth disease vaccine.
Foot-and-mouth disease (FMD) is a highly contagious disease of cloven-hoofed animals caused by the FMD virus (FMDV). Vaccination represents one approach for limiting the effects of FMD. The level of protection in vaccinated animals after challenge with foot and mouth disease virus (FMDV) is closely related to the antibody titer, which can be classified into three zones: a "white zone", a "grey zone", and a "black zone". The aim of the present study was to clarify the immunoprotective mechanisms operating in the grey zone, in which vaccinated animals have intermediate antibody titers, making it difficult to predict the level of protection. Thirty-three pigs were used to analyze the distribution of lymphocyte subpopulations in whole blood and the expression levels of 40 cytokines before vaccination and challenge. The antibody titer in pigs in the grey zone ranged from 1:6-1:45. Cytotoxic T lymphocyte subpopulations, expression levels of Th1 cytokines such as tumor necrosis factor-α (TNF-α), interferon-γ (IFN-γ), interleukin (IL)-12, IL-15, IL-18, and monocyte interferon gamma inducing factor (MIG), and of granulocyte-macrophage colony-stimulating factor (GM-CSF), IL-1α, transforming growth factor-α (TGF-α), and TWEAK R varied between protected and unprotected animals. The results of this study suggest that the cellular immune response is the key factor responsible for immunoprotection in vaccinated animals with antibody titers within the grey zone.